The sparing action of the tocopherols on the storage of vitamin A in animals is a well known biological phenomenon. Moore (1) and Bacharach (2) demonstrated that the vitamin A reserves of rats kept on vitamin E deficient diets for long periods of time were much lower than the liver stores of animals receiving vitamin E. Later studies confirmed and elaborated on the antioxidative property of orally administered tocopherols and its relation to the stores of vitamin A (3) (4) (5) (6) (7) (8) (9) .
In our previous investigations it was demonstrated that vitamin A is absorbed percutaneously (10, 11) as shown by liver storage following topical application. The present investigation was undertaken to determine whether vitamin E affects the amount of vitamin A stored in the liver and kidney of rats following topical application of vitamin A in "A"-deficient animals.
EXPERIMENTAL
The animals used were litters of an inbred
Wistar strain of albino rats, born of healthy dams raised on the stock diet of Bills (12 Vitamin preparations employed were made in the laboratory from dilutions of concentrated crystalline vitamin A acetate2 and mixed tocopherol solution8 in corn oil rendered free of vitamin A and E according to the method described by Gottlieb et al. (13) .
Oral administration of the vitamin preparations in 0.1 ml. of oil was made to the rats via stomach tube. Topical application was made to the scapular region of the animals. On the day before complete depletion occurred, a 3 cm.' area of shin in the scapular region was shaved with a safety razor. At depletion, the vitamin preparation was applied to the surface of the skin and the area covered with cotton wool. A white cardboard shield was placed over this to protect the area. This "pack" was secured in place with strips of gauze bandage and adhesive tape in such a manner that a "figure-8" pattern was produced under the fore-legs, across the thorax, and over the back, where it was attached. Daily application of the preparation was made onto the skin under the "pack". The preparation was spread on the skin by exerting slight pressure on the "pack". At weekly intervals, the entire "pack" was removed and replaced with a fresh one. Each animal was housed in a separate cage to prevent the ingestion of the vitamin preparation from another's "pack".
At the end of the 28 day experimental period, the animals were sacrificed by phlebotomy of the left jugular vein under light ether anaesthesia.
Vitamin A analyses were performed on the blood serum, using the activated glycerol dichlorohydrin method of Sobel and Snow (14) . Liver and kidney tissue was analyzed for vitamin A, using a modifi- Vitamin E analyses were performed on the blood serum, using the mieromethod of Quaife, et al. (16) .
RESULTS
The present investigation was concerned with comparing oral with percutaneous absorption of vitamins A plus E, and of vitamin A alone as measured by liver and kidney storage of vitamin A. The concentration of vitamin A in this experiment was kept at 30 y per day and that of vitamin B at 300 y per day. The results of the experiment are given in Table I and Figure 1 .
It may be observed from This same proportionality between oral and topical administration was also observed in the animals receiving vitamin A alone. Thus it appears that in both instances, absorption of vitamin A from the gastrointestinal tract is approximately five times greater than transfer of a similar dose of "A" through the skin. .4
* The group receiving Oral "A" plus "E" is the control group and is arbitrarily designated as 100.
f Mean Standard Error.
The results are evaluated by the statistical method of Fisher (17) . When P is less than .05, the difference between the means is regarded as statistically significant. 2. It is conjectured that in this instance, the sparing action is due to the antioxidative property of the tocopherols. Refer to Table I. vitamin E was significantly increased only in those animals given oral vitamins A and E.
DISCUSSION
The results of the present investigation indicate that the sparing action of the tocopherols on the storage of vitamin A in the rat applies not only to the oral administration of the vitamins, but to the topical application method as well. In our previous investigations into the percutaneouS absorption of vitamin A (10, 11) it was found that the type of vehicle in which the vitamin A was contained significantly influenced the amount of "A" transferred through the skin and stored in the liver and kidney of the rat. The present data indicate that the presence of tocopherols must be considered when comparing vehicles since tocopherols can significantly modify the efficiency of a vehicle in its ability to transport vitamin A across the skin. However, it must be borne in mind that there are probably many other factors intrinsic to a vehicle which can influence the degree of percutaneous absorption of vitamin A.
Although the skin is capable of transferring vitamin A into the organism, it appears to be only one-fifth as efficient as the gastro-intestinal tract in promoting liver and kidney stores of the vitamin.
The actual mode and site of action of vitamin
